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(54) [»I|9C!>«»] «^ti:ffi|gtf[, nfi%«i&rmA%^«. WttELjU^K 



(57) imm^ 




BEST AVAILABLE COPY 



(2) 2002-372623 



3?JlMI=^aita> 1 / 4 1 / 2 :S«ro(4ffl3Hl 

mt. *KMicprfflife(Di/2««<Di4ffiafit**-r« 

[M:)tgi 3 1 n^m 1 3(1$ 2 lcKlsa>ltd{itffi2«^ 
IS i: <Da»«:A^ t> 4- 4 C i: t -r * R<Bit«, 

l-a» t^ *HI«5i 3 (creiS<DRiB3t«o 

400/^0550 «iL. An400l$ISft4OO nmlC^lt 
■SaS»r*. An550l*iS«5 5 O nmlCfcl+SaiHST 

J« 3 ~ 5 <©u>-r*iA^iziatta)Rfli3t«, 
[W3)t« 7 ] iffjRgi 1 311$ 2 izKmoimniSLn^m. 

;aa-b;KD'>tf < ttM-fi!ll=IB«l.fcCi:*««t 
[Bl^aal »3Rg|3~6G>L^r*lAM=IBtt©n«* 

*«EL«3*-tr;u<D'>)5:<i:t>^rffl!ll=E«Lfcci 
[Hl3jt«10] HI3ia3~6©L^-rJh.AMC|Htt<»R(S 

[0001] 

$i£Lfes«. Raijte£&t;-e^$ffii'fcifiiaft^$ia, 

ha^US^>y-tr>X : Electroluminescence) 
[0O02] 

[CtJlEtDttW] *y-fX (TN) S-V>X-/< 

— '^-fx (stn) srosaa-tju^ffli^fc 

TFT (Thin Film Transistor) M^jECO^ASt^SS 



■^•50A«»Jtfi:\ «>!i<0»«(D«5i#Ki:LTi£<« 
RLXl^ho LA^U, Ji-Sft* («ft) , ^lc^EttoA^f> 

*LT, tt*, 1«t©SE#7^;^A^fflt^fc1/2a« 
« (A/2«tt«3) ^?>1/4aft« (A/4«tt 
«5) A<fll&ih,-Ct^*. 
[0003] L*^L. C*l&<7)1/2a««-¥>1 /4iK 

•V!>1/4ilS«ffii:L-cai«E-ri>iRfiA^ 1#S<D4.<©l=f8 

mOjfcIC** Ur 1 /4Jfift«i: LT«Wfe-r 

jKftA<4 5 O nm-V>6 5 O nmrojfclCJtLTttl / 

4%fifi^Lr«tiigL>'d:i^f=«>. m^mzumLxPim 

3t«i:Lfc«^. 5K«A<5 5 0nm-eJS:L^Wft3tl=«L 

[0 0 0 4] utitBPiajs^^^-r i£t>%5«i=t> 

fcoT 1 /2aj««-V>1 /4jKS«t LT«l«6-r«.;-Sfi 

W)■L■c^f«1/43^««A<a3B**^T^.^^. (Wmvs 

-1001 1 449-i^«) . *fc. aiSXl^WcRRR* 
^ffiL. ^e>^^flvS»lc?8tS14^^?-$^t;it!¥ll^tt 

mimm-r^mv. pi«irojajR$fflofci/4;-Kfifi 

(;r/2) ^,^13B$*lT^^« (1#Bfl2 O O 1 -4 8 3 7 

#&«) . 

[0 00 51 

[«WA^«*L<l:5i:-rSHHl LA^L'S:**^, A/4 

wsifom&izstz''). msit<D3itsi,^ik0m{$y ^ 

)UAifM»-r-6^5ST?l±. 7^';uAroa)llcJ;or, (4 

A/4«$ft«-*-*fctol=l*. A/4tt*1Jit. A/ 
2«*2»Jil±««-t.6ig>SA<fc*CtA^f>, 

[0 0 0 61 EL«Si»{l-l?l*. HifeA<EL«^ 

a>«aics«t Lxa*© $ *fc(f ic* y . aEttA<«T 
-r*rJ!H*<feofc. c*i,*at«-r«fctoi=. «3t«i:A 

/4fi©««{* (R«}t«) itBiyUJLffiicBH^It 
4^Jfc*.a3l5$*tTt^4 (»BB¥ 8 - 3 2 1 3 8 1 



(3) 1#M2 O O 2-3 7 2 6 2 3 



[0 0 0 71 l!1IEffi3lE<7)Pp1B*«ai-r«.fc 
[0008] 

5-100 1 1 4-li-^ttlfl=tJt^T*«B^%e.A<ll36L 

fc, i/4a8«i:i/23tftfl)ttffia**-r4«[»<Da 

[0 0 0 91 ;*:fEB^<7)tl*(4ffl*«(*, 2B^;H'J^-r' 

-f^uA^fiWL-cftft. sijiwi=pia3t<oi/4ait«x 

ia*aaffl^*^-5«[JB»rJii:. *KMlCpIffiJta>1/'2 

»BRS*tru^«c:i:*1*«ir«. c*ii=*y. 

[00 1 O] -rJjf*?*, A/4«*»«f=«)l=l*. 
< tt, 1 Jl05A/2«i: A/4«*WJl-r«i&ilA<fe 

y. $e>i=»tt(iia)A/4ffi«».5fc«)ici*, A/4« 
1 A / 2)e2ii$nn-r-&c ^;!i<igffi±»^ ui^ 

*f6MI=*tvtf, »«tLTA/4«*fcl4A/2 

A/4«*J.*:i;A/2«i:LTail6-rSJ:aic}Kfi£ 

[0 0 1 1] lltrI^«l^^4^i»tsl^fcu^T(*, imiEiskfflsi 

:7^;UAI*, jtailtfiftttS O X 1 0-13m2/NlslT<D7K 

[oo 1 2] :finf^a)Pimiftmt. m&a>»^& 

;iti.icJ:y. Kt£fll(ORigite«& 1|trlB«Ji{«lc^^ 
l^T». lltriBflljtfi]!)^ 1|inB«d{t4i2fi(D1/2S[5 

[0 0 13] ml^^flijtefil=^l^r». ^mmmiztstt 

■&iKfi^JUtfilAn400/An550 ((ILs An400::R* 
4 O O n m'Ccntf S^^. A n 550 : jftft 5 5 O n mT? 

[0 0 14] miERfliibffiicfea^rii. MiftlRo 



[00 1 5] ;^fii^(oigias^siaii. ii!iib<^ 

ai^(4«3t«XI*n«ifetB*, jaSHi^K7)'>4-< tti^- 
;uz««'Ei:t^L.Jtt«-r4c<b:icj:y. x-f u-f*© 

[0 0 16] 

-f^UA^HWUr^C-S. S8KMlCRr«3t<Dl/4jR«X 

)aatt<bdiaA>«)/d:-6, se«fi<iicprajt<Di/4:fi[ft<D 

tjii. 5eK6<jlrSia3t<Ol/25S«0<4fflS6fili&*-r« 

UlT. :«:ieBJ$I¥$Q|cfiiB^-r'&<, 
[o o 1 7] mMi. :$im^ai^^^^»ilRa>-mt L 

ic. aM7-f;UA*ffi»LT'S:.6(4ffl»7H';UA1 (A 

/2«[} ±iz, m&mt-^^i-^t^^M^mz (a/2 

a«rli3 (A/4ffi) A<aB^nTt^4. 

[oo 1 8] :nnmz^i^x. ^mmv 'fji'Jxs.zmm 

mmit. (A) l=33t^T, SlilWlcA/2XI4 

A/4(o^jiffla^^^LrL^•6^,<D^?aE)*tl^&^^, iiffl± 
I*. pr^3l€l«<Dl^^^4>la©2^«■^?^&•55 5 0nmlcfcL^ 

ttffi«A<A/2XttA/4-Cfc«CtA«»*LtS 
^Xli, ^SJfift (A) ^5 50nmi:Lfcil^, A/ 

U^if*— >a>ffl (5tt«5 5 0nm) (4. 2 4 0~2 9 
OnmV&^Zttm^L<. <fc U L < 1*2 5 0~ 
2 8 0nmT?fe*o 1 /4«t LTfflt^-St ^ 

(SSfiSSOnm) 14, 1 1 0~1 4 5 n m7»&4 C t 

*<»*L<. 1 2 0- 1 4 O nmT?*).6CtA<J:y»* 

■6(&llA<fc^fc«>. Jiffirou^T^— >a >fai4, A/2 
«T?j&o-Ct,2 0 0~3 OOSBE. A/4ffiT?fcoTt 

8 o~2 o 0S§[-?ffi:t1-r««$^&-&. 

[0 0 19] ttfflS67<;UAI4. aB^7t<'J-7— ^^-^UA 

*yitt^li:&tt£f*4-r«wi:A<-e#^. itaiiflttroTK 



(4) 



4#Bfl2 0 0 2-37 26Z3 



■S^tCifJcy. SmmKlT. »*L<f*1«m~1m 
^IC»*L<l*5~5 0 0/im<3!>ll*<D7-f ;UAA< 

[0 0 2 0] *fc. ma^'j^-ti^xit. i^tzm^t 

U V-(DJt»14fll»*<, 50X1 0-13m2/NJaTT?& 
itif. 7K'J:t-U"7-f> (»K'Jx-9=-u>. 7t<'J-:^abru> 

tK'JT'Ju— tK'J e-jur;ua— tKu^^ 

[002 1] 7K'J-7-7-f^UA<DH#^ftl*. ^*^=I8S 

i:L-Cli. -li5H*l=llDX.-C. T^>*-l-J:-6e*[6lH 

3&lRllc*»LT9 0' 3&lRji:-r-6fctol=l*. -ttS#»SS 

^^fRllc*tLT9 0- :^(Bll=>Jf*J:55i#«ll*fSiJ«tp-r*t 

tK'Jv— :7^';UAif 1 --Z O 0%5i#-r-5. 
[0 0 2 2] ®#$*VfcfiffiSI:?-f ;UA05i![*l±. flSffl 
S MI-IC U.fcfiSSI'S flc J: y SSSlcaS-T « C i: 
*-6A<. -ilftl=f* 1 mmlSlT, »*L<I*1~500// 
m, !t#|C»*L<l*5~3 0 0wm-^i54. 

[0 0 2 3] f6L&\±it^mtLxii. ^^m&mt'^^ 

L>i.::i:A<»*L<. 3IKMI=liD-l~ElS]L-rL>S«!!S 
•^fH3t^F4^■C^^-6Ci:36<^FC>l=»*U<. m^stcic* 

[0 0 2 4] «ttjaaiHb^«Si: L-ci*, Ty^^> 

7t?>K7x:=.;bxx-f-;uS, '^7y yx.—)i''><:fa^^ 
«8fe7xx;uey 5 7x=.;u5?:j-4r-9->a, h 



[O O 2 5] lftatt1b««l£Elqi$ii--&:^i£^ LTIt. 

m^mosisimm^mizmskmt^^oifSi&^aiBtiL. 
J!fiflia^3t«ia*ifif safe's if*fflt^-6 ^ tA^T?**. 

[0 0 2 6] ww-e. EiaifflU^BefflTH'JV-tLTI*. 

[R]BlO»$l*. 1#lc|SS$*t/j:L^A<, -jiftlc. 2 0-5 
0 0nm-efc4Ci:*<»*L<. *y»*L<l*50~ 
200nm-e&y, #IC»*L.<l*5 0~1 OOnmt? 

ElRl»±.l=)^fiK$ti'&iiaEaSa}i¥$l4. E 
iai<DSa^-¥>2ia*ffiTfl)B&JJ:a>jSJ:y. -«r=. O. 1 

~i o/im-ca&«36<, Bfaa)tt««flti=j:oTaiS-r4x 
[0 0 2 7] uts. «friB^aiia>njitti4fi«-c&d 

?ai|X«*-V>«li5fL®l3fclt.5SiJta*<C<!flcJ:«.a 

[0 0 2 8] mnmy -f )i'J*tm&^it-^<iisi>''^ui>» 
smmtiommizsiftz^xiis mm^^^±tiiti>tz 
th. •iafflS7H-;uA<oaffifc.fct;/*f=iijata<b^i«iii 

(uv) mmtsinzf'XSinmuiiomsiam^mLx^ 

[0 0 2 9] ±Ko>»-^itnmmzm^»^9im-ri,iz 
i/2j6«<D(4ia3ifii**-rsiii=. «jt«^a»-r4 

c:tJb<»*LU. C0>J:5'SE««i:-6-i:lcJ:y, j£ 
4«) *WfliL, ,^EaiHb*«9A^f.'S*5rffiJt 

roi/2jR«©fifflafiai&wr-6aja«THi {a/2«) 

$ffiiBL-C««{44iS«^:L. c:a>jSan (A/2fi) 



(5) *$M 2002-372623 



(A/2«[) $aiiLr«i$&4ss«[^L. mriBi^ffiS 

[O0 3 0] ^tz, mtft^t^-k^^&i&taimmsim. 
I*. ««icias-r-6ci:A<-e#4. 
[0031] ;uAa»Vffl«xi*i5S(H 

i=ESi*<f<. c«x(i7K';e-;ur;u3— ;u (pva) 
«EI6J *ii-fc7H 'J hf-;uT;u3 -;uJS 7 ^' ;uaa<»* l 

t^A\ 1 ~ 8 O X/ m*<— JIftW-Cfc y , <f#IC 2 ~ 4 O m 

(OiiE#:«|p](=Slt)&:^|B]l=4§S^«. 

[0 0 3 2] miftv ■<)i'j^<r>t^m^itmm{zm{fi>m^ 

Wig. »KUxxt-;u3K«I!B. jK'Jx— T•^^;^;^»^>3R» 

[0 0 3 3] flJtl^tt-^KAtt'JfifCD^^y. 
T. »*U<l*5~300/im, i}#lC»*L<l*5~1 

5 0//m^$tb€>. T".;^. fliiif67-<-;ux.,<oiSffli|i=SK^ 
[0 0 3 4] miit^i:»mmvki>i&vamk7^)i,j^t 



T;U-rt K-\f>>^5>, •>a.';7Knfi:a>e-JU7';u=i — 
/>'A'^m«JII«. :4(?SjSEa>^ffl£» 

[0 0 3 5] iS^4&^ffid«^fi£«i$«n-r«:^^it. 
Wtero^jJJi: Lri*, iBife«cD«a^i<tLrfflL^e.4^■S 

aifirofi«a^*-r4ajasr«t u < i* i /Aisfiroia 

A* ^ (D±lct$««iJ-V>Jte««illc J: ste y ^*5-t*-lcT«Jl 
[0 0 3 6] aijV:«^tti(iaffiS«<0«ill=IISL 

rtt, ««JH5cif*^M.rtT5ct*<-e#«. nm\zm 

t^&4x-6««JW tun*, !t#lc[83£l*^f<, 

ffyx(Sr-9 y^ujs. >>y3— tKijx^t^^ujk, tk 
7H';uAaf(»ife:^!^tt<DSC<b^i»ih-r?.^<fey. ®<b-v> 

«^ma>S!1bAiS-^«£ttl^M$SL«:l^=&a>]!)<9$ L 
t^. *fclinl!ft-V>lin;a*i*Tlc»i|tt»*± C^f L^t 

[0 0 3 7] A^A^4^J:y, (jt^) T^^U^UK:?^ 

ti-s, o^iu±, ^vxie^afto 

•CElTiOT^? 'J JU^tH'J^— Jb^&<E«r^' 'J^U^HSEfif 

sttatDttJfsij'Sfwja.fey. *H©a»r**«-r 

[0 0 3 8] tli»ffii=ii> le^ili^iscr. Mx.l£^^«9 
^il<bB6ihffl''<C^:(0aS:)'<CS»]ffiJ$Ed-r'&C 



(6) 



2002-372623 



[0 0 3 91 :Hm^<D»it^KmiSiii^lfPim;ftmi:. 

a-eMj)?»ifiic«ji-r « c i i=* o T t »fiR-e * « A*. 

[0 0 4 0] 1l3i$Lf=«l^{ifBSIE-v;>flitfi«lca. m 

*»-v>«nt^'j :?7^>»fl)aa'5f9ii«jfji=*4»ii«i3- 
[004 11 /rf:jb\ ±viLtz^^mz> ^ )\^A^m&m. 

ig^bdl^, ->y'ir;i/tttt%^bd^«(OiNini»qKi|XM-c«i 

[0042] :*imBm»^itnm^tii:tfPim^mt. 

«T**itLfcM:tt(=-r«je5.i?A<fcy, A/2tt, a/4 
[0 0 4 3] jit^Q<iiz(i. iiSiizji'Oit^m^itmmizm 



j£i'(»:<b'j:>'j»^L(,^. $<€>ic, ma^^s^moi&mztsi 
)^^Bi= 1 Ji3(i^ 2Bia±BBa-r-&ci^/)<-c#.&o 

[0044] 

[0 0 4 5] (3^iS«5l) SBlOBiLT. 00 
//m, flSOOmm, itS S O O m<0ift^6fylZt^^^(J) 

□— ;utt>';u7H>u*>:7-i';uA (jt?*ttfi6» : 5x i o 

-13m2/N) 1 7 5°CI=T-WS#L-C. <4«S:7 

-ovA^mzo ^temv >uA<f>iSL^^m (And) 

27 0nm (Sq^iKfi : 5 6 O n m) "Cfcofc, 

[0 0 4 6] jfeic, cifl)i!i«S7-(';uA±ic. mzom 

^anNH-i 8) *«j**i6fliL. 9o"feT?»£«iL, n 
:7-c7i/A<o«^^iBjicjttLT2 7. 5° a)*(a]i=^e> 

<i?}3//ma)ii[$-ca!BtL, go'c-ei^mifefiiSL 
tz». ilK^lta3«l$fTdCj:l=J:<-J. 3l^{^ffiM2 7 0 

[0047] tilz. 9i3a>mtLX. m«%(D7K'J 

lf=.JU7)V3-)\^ (B*^fie<b!¥:»NH-1 8) 
$Jfe«L, 9 0%-e«£»L, nB«i)0. OI/imUlTO) 

Lr9 3. 5* O^RIZ^e^yfliSL. BERK^JBfiS 

OIL, 9 0°C-C1^i!ftMm31Lfc&. %niftaSffi$fT7 
C^lc.t:U. Sl^{ftffi3£l 4 O n m(Dl!kffiSe{a$4#Oll 

[0048] 

[^bi] 



[ O O 4 9 ] »&tlf=lt${ftffiMfiO!> 2 7 O n mfflqiC, 
(BXVXS! rsEGI 4 2 5DUJ ) $U>-J«t>#. 

nfliitffi^f^Mufc. ca>Raiitfio«B8*ia2i=s5 

•f. fliy£t54<D«Jttti:A/2i4«a7<;uX.1 <D®f«9 

A/2jaa3-x-f >^^B2<DaBrt©a«tt (^e^-y 

^SISI) i:<0flai*3 4* . «Jttt4t A/4««a— r 



1 OO* IzKSLfc, 

[0050] (lt«fiMl) ff* 1 0 0//m, tasOOm 
m. ft$5 0 0ma)3tt^MlC<ip^tt<»P— ;u«y;u7K;u 
*>-7-<;UA* 1 7 5tl:T-ttiH*Lr. A/2«i: 

A/4«<o€iffia-7'r/uA*»fc. fifflS674^;uAa)ia 

ISSft (And) l$140nm&270nm (HSiK 
ft: 560 nm) 
[O O 5 1 ] »€>tl/i:{!^4SS7-r;UAI=. 7^ 'J^Ujgffi 



a) 



4$M 2002-372623 



XaiSEGI 42 5DU) ^ifiy^+Pl*, ROUtfi^f^ 

St mtftmommt. mtft^ominiitt 2 7 o n m 

6. 5' , (■j!t«i:2 7 0nm(iffi«7-f;UA<Darta) 

S««t (Q#«iRi) ^0!>AS(d:3 4* . n^iRt^ 4 0 
ajii 0 0' icKSLfc. 

[0 0 5 2] (lt4S«l|2) ftKOn^LT. 00 
/im, ♦aSOOmm. ft $ 5 0 O m<C}t!¥:W(C«f ^tt(D 

a— ^u^H^u^v^^-^uA^ i 7 s'cizr— ttSf* 

a. (And) Ii2 7 0nm (ai^iSft : 5 60nm) TI 
CO OS 31 JfelC. fi1ia:?-f;UA±l=«2<©«i:L 
NH-1 8) TKPBja^^^SL, 9 0°CT?«;«L. BWlii) 

o. o 1 /imiuT<7)iK)BI*»fiKL/=, ■€-a)affi$» -y-f 

nfll3fe«<P]»^f (urn) 



1. 5</m<7)Ji$-ei!fllL. go'c-eiij-milfefiiaLfc 

ail*1>«5Eai£fi5Ci:l=J:y, ffirtiskiasn 40n 

[0 0 5 4] »C>*tfca^i4ffl»«<02 7 0nmffl(l:. 
(BXmxSSEGI 4 25DU) 

^t. naii^«$»f=. ilifetfi(D«i;£l;i:. fil3^«[<Dilif&IA 

i:A/2fiffi»7.f;uAfl)Srt(Diltatt t 

(Dftstti7. 5" . A/4jata3-T--<>^^ 
iia)Si^a>iiffitt (5e>^:^iPi) toftaiiso* iz 

[0 0 5 5] 3lfflW33*t/tt;«lE«T?»f>Hf=R«3tte<D 
1*14*. KOBRA2 1-ADH {I^ttafltttSSf) "C 

H'Cfc^flisa 1 i=35-r. 

[0 0 5 6] 

[«1] 



3 5 O 
5 0 5 
3 3 0 



& if 



[0 0 5 7] «A^f)lBf>A^'^^J:3fc. 5lififi« m 

»-e, pI«5t-C(ilS3S±(= A /4 7 -< iUAA<-C# 
fco Jt«fiil 1 •C(4RffllR]^tt(*. ^J6^1 irISiS 

ffi^<o^-e»< HHA<fc«. tfctt 

[0 0 5 8] ieififflfe'<):t;^»«M-?»&ttf=«-ta[ 
ffla«l=OL^T, KOBRA2 1-ADH (i^ttaia 
SSSt) ^fflL^T. 4iftft (4 8 1 nm, 5 5 O nm. 6 
3 2nm. 7 54nm) iCfcJ+^ttBSr* (An) $Sll 
SL. 5 5 O nm(=tel+4ajaST* (An 5 50) icSt 

■r4it*«to. "J K Lfc. H 1 iz^-r, 

ia2A^e.M&*^nc«J:5lC, tt3|E<DA/4«l4, SKSSS 
O nmifi«a)3tl=«LT(4l /4iBffi«i: LTaitg-r-S 

[0059] 

fiJ«|c*5f=o-C 1 /2a«ttXl* 1 /4 u-c«i 
Hl-r*. fiStl»±ffl«>A/4«i:LT*«|-ca5 



4. ca)«i$(4iaai«i:(iit«*aii-r*ctic 

ih7-f ;u^»-t LTWfflftROlJtS^WiwtAt-C* 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite 
optical retardation plate with high performance which 
can be easily manufactured at a low cost and can attain 
retardation of 1 /4 wavelength extending over a wide 
wavelength region including the total visible ray region, a 
circularly polarizing plate, a wide viewing angle liquid 
crystal display and an organic EL(electroluminescence) 
display device using the composite optical retardation 
plate. 

SOLUTION: The composite optical retardation plate 
comprises birefringent layers composed of a liquid 
crystalline compound. One of the layers essentially 
having retardation value of 1/4 wavelength of the visible 
rays and at least one layer essentially having retardation 
value of 1/2 wavelength of the visible rays are formed 
on an optical retardation film essentially having 
retardation value of 1/4 or 1/2 wavelength of the visible 
rays manufactured by stretching a transparent polymer 
film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The compound presentation phase differential plate characterized by forming the 
birefringence layer which consists of a liquid crystallinity compound, and which has the phase 
contrast value of the quarter-wave length of the light substantially, and at least one-layer 
birefringence layer which has 1/2 wave of phase contrast value of the light substantially on the 
phase contrast film which comes to extend a transparence polymer film, and which has the 
quarter-wave length of the light, or 1/2 wave of phase contrast value substantially. 
[Claim 2] The compound presentation phase differential plate according to claim 1 with which 
said phase contrast film extends the polymer film below photoelastic coefficient 50x1 0-1 3m2/N. 

[Claim 3] The circular polarization of light plate characterized by consisting of a layered product 
of a compound presentation phase differential plate and a polarizing plate according to claim 1 
or 2. 

[Claim 4] The circular polarization of light plate according to claim 3 with which the laminating of 
said polarizing plate is carried out to the phase contrast film or birefringence layer which has 
1/2 wave of phase contrast value of said compound presentation phase differential plate. 
[Claim 5] A circular polarization of light plate according to claim 3 or 4 with wavelength 
dispersion value **n400/**n550 [ larger ] (however, the rate [ in / in **n400 / the wavelength 
of 400nm ] of a birefringence and **n550 are the rates of a birefringence in the wavelength of 
550nm) in said birefringence layer than said wavelength dispersion value in said phase contrast 
film. 

[Claim 6] The circular polarization of light plate according to claim 3 to 5 which has substantially 
the transparency shaft of said polarizing plate, and the lagging axis of said phase contrast film in 
parallel or orthogonality relation. 

[Claim 7] The liquid crystal display characterized for a compound presentation phase differential 
plate according to claim 1 or 2 by the thing of a liquid crystal cell arranged in one side at least. 
[Claim 8] The liquid crystal display characterized for a circular polarization of light plate 
according to claim 3 to 6 by the thing of a liquid crystal cell arranged in one side at least. 
[Claim 9] The organic electroluminescence display characterized for a compound presentation 
phase differential plate according to claim 1 or 2 by the thing of an organic electroluminescence 
display eel arranged in one side at least. 

[Claim 10] The organic electroluminescence display characterized for a circular polarization of 
light plate according to claim 3 to 6 by the thing of an organic electroluminescence display eel 
arranged in one side at least. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound presentation phase differential 
plate which has the birefringence layer which becomes the extended control transparence base 
material from a liquid crystallinity compound, a circular polarization of light plate and the liquid 
crystal display using it. and an organic electroluminescence display. It is related with the 
effective compound presentation phase differential plate as lambda/4 plate for acid resisting 
especially used for a reflective mold liquid crystal display, a wideHield-of-view angle liquid 
crystal display with high efficiency for light utilization, and an organic electroluminescence 
(electroluminescence: Electroluminescence) display. 
[0002] 

[Description of the Prior Art] Its attention is paid to liquid crystal displays, such as a twist 
nematic (TN) mold and a TFT (Thin Film Transistor) mold using the liquid crystal cell of a super 
twist nematic (STN) mold, by speed of response nature, display contrast nature, etc., and they 
have spread widely as a display means of various equipments, such as OA equipment including a 
word processor or a personal computer. However, the include angle (viewing angle) to see, since 
lowering of the contrast in the viewing angle from slant is large, in order to improve the 
viewlng-angle property especially, the phase contrast plate (phase contrast film) is 
conventionally arranged on one side or the both sides of a liquid crystal cell. And 1/2 
wavelength plate (it is also called lambda/2 plate) and quarter-wave length plate (it is also 
called lambda/4 plate) using the oriented film of one sheet are known conventionally. 
[0003] However, the phase contrast differed for every wavelength, and these 1/2 wavelength 
plates and quarter-wave length plates had the trouble that the wavelength which functions as 
1/2 wavelength plate or a quarter-wave length plate was restricted to a specific thing, namely, 

— for example, — wavelength — 550 — nm — light — receiving — quarter-wave length — a 
plate — ****** — functioning — although — a case — wavelength — 450 — nm — 650 — 
nm — light — receiving — quarter-wave length — a plate — ****** — not functioning — a 
sake — a polarizing plate — pasting up — the circular polarization of light — a plate — ** — 
having carried out — a case — wavelength — 550 — nm — it is not — blue glow — receiving 

— acid resisting — a function — etc. — not demonstrating — a sake — a display — etc. — 
blue — being visible — a trouble — it was . 

[0004] In order to solve said problem, the wavelength plate which functions as 1/2 wavelength 
plate or a quarter-wave length plate over a large wavelength region, and the polarizing plate 
have been developed. For example, the quarter-wave length plate which an optical axis is made 
to cross and comes to carry out a laminating is proposed in two or more oriented films which 
give quarter-wave length and 1/2 wave of phase contrast as a phase contrast plate of the 
broadband which gives fixed phase contrast (for example, quarter-wave length) over the light at 
large (JP,5-1001 14,AX Moreover, the orientation film is applied to a transparence base material, 
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and the quarter-wave length plate (pi/2) which aimed at the same effectiveness by carrying out 
the laminating of the optical anisotropy layer which contains a liquid crystallinity molecule after 
rubbing processing is also proposed (JP,2001-4837,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the approach of carrying out the 
laminating of two or more oriented films with which phase contrast differs, it has the technical 
problem that a phase contrast plate becomes thick, by the laminating of a film in manufacture of 
lambda/4 plate etc. Moreover, by the approach of carrying out the laminating of the optical 
anisotropy layer which contains a liquid crystallinity compound in a transparence support 
substrate, since a phase contrast plate is formed from a transparence support substrate, a 
liquid crystal layer, and a birefringence film layer, the number of laminatings increases and there 
are problems, like a production process becomes complicated. It becomes a problem especially 
in respect of thickness, and stops being suitable for the liquid crystal display which solicits a 
lightweight thin shape in recent years, so that the number of laminatings increases since it is 
necessary to carry out the laminating of one layer and the lambda/2 plate for lambda/4 plate 
more than twoHayer in order to create lambda/4 still more powerful plate. 
[0006] Moreover, in EL display, outdoor daylight reflected in the electrode of an EL element, it 
became the hindrance of a display, and there was a problem to which visibility falls, in order to 
improve this, the method of attaching the layered product (circular polarization of light plate) of 
a polarizing plate and lambda/4 plate in an optical ejection side is also proposed — ^^^^ 
(JP,8-321381,A) — there is a problem to which thickness becomes thick. 
[0007] In order that this invention may solve said conventional problem, it can give the phase 
contrast of quarter-wave length over large wavelength regions, such as all light regions, and 
aims easy at offering the compound presentation phase differential plate which can be 
manufactured, a circular polarization of light plate and the wide-field-of^view angle liquid crystal 
display using it, and an organic electroluminescence display by high performance and low cost. 
[0008] 

[Means for Solving the Problem] This invention solves the technical problem about the 
thickness in which said phase contrast plate has two or more oriented films which have 
quarter-wave length and 1/2 wave of phase contrast which this invention persons proposed in 
above-mentioned JP,5-1001 14,A etc. in view of the mechanism of action of broadband lambda / 
4 plate which an optical axis is made to cross and comes to carry out a laminating, and 
combines two or more liquid crystal layers which show a different birefringence from a phase 
contrast film. 

[0009] The compound presentation phase differential plate of this invention on the phase 
contrast film which comes to extend a transparence polymer film and which has the 
quarter-wave length of the light, or 1/2 wave of phase contrast value substantially It is 
characterized by forming the birefringence layer which consists of a liquid crystallinity 
compound and which has the phase contrast value of the quarter-wave length of the light 
substantially, and at least one-layer birefringence layer which has 1/2 wave of phase contrast 
value of the light substantially. Thereby, a broadband phase contrast plate is obtained easily. 
[0010] namely, in order to carry out the laminating of lambda/2 plate of at least one layer, and 
the lambda/4 plate in order to obtain lambda/4 plate, and to obtain lambda/4 plate of high 
performance further Although it is desirable practically to carry out the laminating of lambda / 
the 2 plate two-layer to one layer of lambda/4 plates, according to this invention A compound 
presentation phase differential plate thin with the minimum configuration is obtained by forming 
the birefringence layer which contains a liquid crystallinity compound on the base material, using 
lambda/4 plate or lambda/2 plate as a base material, so that it may function as lambda/4 plate 
and lambda/2 plate. 

[001 1] As for said phase contrast film, in said compound presentation phase differential plate, it 
is desirable to extend the polymer film below photoelastic coefficient 50x1 0-1 3m2/N. By this. 
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the phase contrast value change by the external environment (heat, temperature) is suppressed, 
dependability improves, and the homogeneity of a display is acquired. 
[0012] Next, the circular polarization of light plate of this invention is characterized by 
consisting of a layered product of the aforementioned compound presentation phase differential 
plate and a polarizing plate. This becomes the circular polarization of light plate of high 
performance. In said layered product, it is desirable that the laminating of said polarizing plate is 
carried out to the phase contrast film or birefringence layer which has 1/2 wave of phase 
contrast value of said compound presentation phase differential plate. 

[0013] In said circular polarization of light plate, it is desirable that wavelength dispersion value 
**n400/**n550 (however, the rate of a birefringence with a **n400:wavelength of 400nm, 
^e^nSSO: rate of a birefringence with a wavelength of 550nm) in a birefringence layer is larger 
than said wavelength dispersion value in a phase contrast film. 

[0014] Moreover, in said circular polarization of light plate, it is desirable that the transparency 
shaft of a polarizing plate and the lagging axis of a phase contrast film are in parallel or 
orthogonality relation substantially. 

[0015] Furthermore, the liquid crystal display of this invention is characterized for an 
aforementioned compound presentation phase differential plate or an aforementioned circular 
polarization of light plate by the thing of a liquid crystal cell arranged in one side at least, and EL 
display of this invention is characterized for an aforementioned compound presentation phase 
differential plate or an aforementioned circular polarization of light plate by the thing of an 
organic electroluminescence display eel arranged in one side at least, the compound 
presentation phase differential plate of this invention — or a surface echo of a display etc. is 
controlled by pasting up thru/or adhering to a display eel so that a proper include angle may be 
made in what carried out the laminating of the polarizing plate to this, and was used as the 
circular polarization of light plate, and the display of the wideHield-of-view angle which is 
excellent in visibility can be offered. 
[0016] 

[Embodiment of the Invention] The compound presentation phase differential plate of this 
invention on the phase contrast film which comes to extend a bright film and which has the 
quarter-wave length of the light, or 1/2 wave of phase contrast value substantially The 
birefringence layer which consists of a liquid crystallinity compound and which has the phase 
contrast value of the quarter-wave length of the light substantially, and at least one-layer 
birefringence layer which consists of a liquid crystallinity compound similarly and which has 1/2 
wave of phase contrast value of the light substantially are formed. Hereafter, this invention is 
explained to a detail. 

[0017] Drawing 1 is the mimetic diagram showing a fundamental configuration as an example of 
the compound presentation phase differential plate of this invention. As shown in drawing 1 , on 
the phase contrast film 1 (lambda/2 plate) which extends a bright film and becomes, the 
laminating of the birefringence layer 2 (lambda/2 plate) containing a liquid crystallinity compound 
is carried out, and the laminating of the birefringence layer 3 (lambda/4 plate) which contains a 
liquid crystallinity compound on it further is carried out. 

[0018] In this invention, the phase contrast film and the birefringence layer should just have the 
phase contrast of lambda/2 or lambda/4 substantially in specific wavelength (lambda). 
Practically, in 550nm which Is the almost middle wavelength of a visible region, it is desirable 
that phase contrast is lambda/2 or lambda/4. For example, when specific wavelength (lambda) is 
set to 550nm, as for the phase contrast film when using as lambda/2 plate, and the 
RETADESHON value (wavelength of 550nm) of a birefringence layer, it is desirable that it is 
240-290nm, and It Is 250-280nm more preferably. Similarly, when using as 1/4 plate, as for the 
RETADESHON value (wavelength of 550nm) of a phase contrast film and a birefringence layer, it 
is desirable that it is 1 10-145nm, and it is more desirable that it is 120-140nm. In addition, since 
it Is necessary to design in consideration of the birefringence by the orientation of liquid crystal 
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to nnount the compound presentation phase differential plate of this invention in a liquid crystal 
cell, even if the above-mentioned RETADESHON value is lambda/2 plate and they are 200 to 
about 300, and lambda/4 plate, it may be designed about by 80 to 200. 

[0019] A phase contrast film is formed by extending a transparence polymer film by the proper 
approach. Especially a transparence polymer film has the desirable film is not limited, but can 
use the polymer film of the light transmission nature which can give an optical anisotropy by film 
drawing, and light transmittance excels [ film ] in 85% or more of translucency especially 
preferably 70% or more 80% or more. In order to lessen nonuniformity of a birefringence, what 
was manufactured by the solvent cast method is used preferably. A film with a thickness of 
5-500 micrometers is especially used preferably 1 micrometer - 1 mm 3mm or less from the 
point of generally obtaining a homogeneous oriented film by stable drawing processing as a 
polymer film etc. 

[0020] Moreover, although the polymer which is not limited but can give an optical anisotropy by 
film drawing especially as said polymer is used preferably, when dependability is taken into 
consideration, it is desirable that the photoelastic coefficient of a polymer is below 
50x1 0-1 3m2/N. Here, as said polymer, polyolefines (polyethylene, polypropylene, etc.), a poly 
norbornene system polymer, a polyvinyl chloride, polystyrene, a polyacrylonitrile, polysulfone, 
polyarylate, polyvinyl alcohol, polymethacrylic acid ester, polyacrylic ester and cellulose ester, 
these copolymers, etc. are mentioned, for example. Said polymer is independent or may be used 
as mixture. 

[0021] Especially the drawing approach of a polymer film is not limited, but the well-known 
drawing approaches, such as uniaxial stretching and biaxial stretching, are used. As the 
uniaxial-stretching approach, vertical uniaxial stretching using the peripheral-speed difference 
of two or more rolls is desirable. As the biaxial-stretching approach, the approach of giving the 
crosswise drawing by the tenter in addition to uniaxial stretching is desirable, and it is desirable 
in this case to make a film longitudinal direction into a lagging axis. Moreover, what is necessary 
is Just to control a drawing shaft by the biaxial-stretching approach by tenter drawing by the 
uniaxial-stretching approach to become in the direction of 90 degree to a longitudinal direction 
about a lagging axis, in order to make a lagging axis into the direction of 90 degree to a 
longitudinal direction. Although draw magnification changes with drawing approaches, it usually 
extends a polymer film 1 to 200%. 

[0022] Although the phase contrast embraced in activity eye can determine the thickness of the 
extended phase contrast film suitably, generally it is 5-300 micrometers especially preferably 
1 -500 micrometers preferably 1 mm or less. 

[0023] As a liquid crystallinity compound, a cylindrical liquid crystallinity compound is desirable. 
It is desirable to carry out orientation to homogeneity substantially, as for a liquid crystallinity 
compound, it is still more desirable to be fixed in the condition of carrying out orientation to 
homogeneity substantially, and it is most desirable that the liquid crystallinity compound is being 
fixed by the polymerization reaction. As for the orientation of a liquid crystallinity compound, it 
is desirable to make it homogeneous orientation. 

[0024] As a cylindrical liquid crystallinity compound, azomethines. AZOKISHI, cyano biphenyls, 
cyanophenyl ester, benzoates, cyclohexane-carboxylic-acid phenyl ester, cyanophenyl 
cyclohexanes, cyano permutation phenyl pyrimidines, alkoxy permutation phenyl pyrimidines, 
phenyl dioxanes, tolan, and alkenyl cyclohexyl benzonitriles are used preferably. Not only the 
above low-molecular-liquid-crystal nature compounds but a polymer liquid crystal nature 
compound can be used. 

[0025] As the approach of carrying out orientation of the liquid crystallinity compound, the 
orientation film can be formed on said phase contrast film, the solution of a liquid crystallinity 
compound can be developed on the orientation processing front face of this orientation film, for 
example, and the approach of performing heat treatment and optical processing etc. can be 
used. Formation of the orientation film has the approach of forming the thin film of a polymer 
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and carrying out rubbing processing of the front face, the desirable approach of carrying out the 
polarization exposure of this using the optical orientation film. etc. Rubbing processing is carried 
out by rubbing a polymer thin film front face several times in the fixed direction with paper or 
cloth. Moreover, as for said polymer thin film, what was manufactured by the solvent cast 
method is desirable in order to lessen nonuniformity of a birefringence. 
[0026] Here, the polymer same as a polymer for orientation film formation as what was 
mentioned above is mentioned. Moreover, although especially the thickness of the orientation 
film is not limited, generally, it is desirable that it is 20-500nm. it is 50-200nm more preferably, 
and it is 50-1 OOnm especially preferably. Moreover, what is necessary is for a desired phase 
contrast value Just to determine it more generally than turbulence of orientation, and the point 
of prevention of permeability lowering, although the thickness of the liquid crystal layer formed 
on the orientation film is 0.1-10 micrometers. 

[0027] In addition, although the number of laminatings of said liquid crystal layer is arbitrary, the 
viewpoint which controls lowering of the permeability by absorption loss, the reflection loss in a 
laminating interface, etc. or visibility is considered, and it is further determined in consideration 
of the wavelength dispersion of an optical property. It is necessary to choose the number of 
laminatings of lambda/2 plate and lambda/4 plate according to an optical property. 
[0028] In order to raise an adhesive property in a laminating with the birefringence layer which 
consists of a phase contrast film and a liquid crystallinity compound, surface treatment, such as 
glow discharge processing, corona discharge treatment, ultraviolet-rays (UV) processing, and 
flame treatment, may be performed to the front face of a phase contrast film, and/or the front 
face of a liquid crystal compound layer. Moreover, proper adhesion means, such as a binder, can 
also be used for a laminating. 

[0029] It is desirable to face to carry out the laminating of the polarizing plate to the 
above-mentioned compound presentation phase differential plate, and to carry out the 
laminating of the polarizing plate to the layer which has 1 /2 wave of phase contrast value of the 
light among the layers which constitute a compound presentation phase differential plate. By 
taking such arrangement, it becomes possible to produce the circular polarization of light plate 
of a broadband. Therefore, when a phase contrast film has the phase contrast of the 
quarter-wave length of the light. [ for example. ] The laminating of the birefringence layer 
(lambda/4 plate) which has the phase contrast value of the quarter-wave length of the light 
which moreover consists of a liquid crystallinity compound is carried out. Furthermore, the 
laminating of the birefringence layer (lambda/2 plate) which has 1/2 wave of phase contrast 
value of the light which consists of liquid crystallinity compounds is carried out. it considers as a 
compound presentation phase differential plate, and the laminating of the polarizing plate is 
carried out to this liquid crystal layer (lambda/2 plate). Moreover, when a phase contrast film 
has 1/2 wave of phase contrast of the light. [ for example. ] The birefringence layer (lambda/2 
plate) which has 1/2 wave of phase contrast value of the light which consists of liquid 
crystallinity compounds is formed, and the laminating of the birefringence layer (lambda/2 plate) 
which has further 1/2 wave of phase contrast value of the light which consists of liquid 
crystallinity compounds is carried out, it considers as a compound presentation phase 
differential plate, and the laminating of the polarizing plate is carried out to said phase contrast 
film. Therefore, a phase contrast film can also be operated as a protection film of one side of a 
polarizing plate. 

[0030] Moreover, laminating arrangement with a polarizing plate and a compound presentation 
phase differential plate can be set as arbitration. 

[0031] A polarizing plate consists of what pasted up the transparence protection film which 
serves as a protective layer through a proper glue line at one side or the both sides of a 
polarization film. As a polarization film, the polarization film which especially definition does not 
have, for example, consists of a polyene oriented film like the thing and the dehydration 
processing object of polyvinyl alcohol which the hydrophilic high polymer film like a polyvinyl 
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alcohol (PVA) system film, a partial formaHzed polyvinyl alcohol system film, and an 
ethylene-vinylacetate copolymer system partial saponification film was made to adsorb, and 
extended iodine and/or dichromatic dye to it, or the demlneralization acid^eatment object of a 
polyvinyl chloride etc. is raised. Especially, the polyvinyl alcohol system film to which adsorption 
orientation of iodine or the dichromatic dye was carried out is desirable. Although especially the 
thickness of a polarization film is not limited, its 1-80 micrometers are common, and its 2-40 
micrometers are especially desirable. In addition, the transparency shaft of a polarization film 
corresponds in the direction vertical to the drawing direction of a film. 
[0032] A proper bright film can be used as a protection film raw material used as the 
transparent protection layer prepared in one side or the both sides of a polarization film. The 
film which consists of a polymer which is excellent in transparency, a mechanical strength and 
thermal stability, moisture electric shielding nature, etc. especially is used preferably. As an 
example of the polymer, although the acetate system resin like triacetyl cellulose, polyester 
system resin, polyether sulphone system resin, polycarbonate system resin, polyamide system 
resin, polyimide system resin, polyolefine system resin, acrylic resin, etc. are raised, it is not 
limited to this. As for the protective layer, the front face may be formed in detailed irregularity 
structure of content of a particle. 

[0033] The transparence protection film which can be used especially more preferably than 
points, such as a polarization property and endurance, is a triacetyl cellulose film which carried 
out saponification processing of the front face with alkali etc. Although the thickness of a 
transparence protection film is arbitrary, generally it is especially set to 5-150 micrometers 
preferably 5-300 micrometers 500 micrometers or less for the purpose of thin-shape-izing of a 
polarizing plate etc. In addition, when preparing a transparence protection film in the both sides 
of a polarization film, the transparence protection film which consists of a polymer which is 
different on the front reverse side may be used. Moreover, as mentioned above, the 
aforementioned phase contrast film may be used as a protection film of one side of a polarizing 
plate. 

[0034] Especially adhesion processing with a polarizer and the transparence protection film 
which is a protective layer can be performed through the adhesives which consist of a 
water-soluble cross linking agent of vinyl alcohol system polymers, such as adhesives which 
consist of an acrylic polymer or a vinyl alcohol system polymer or a boric acid and a borax, 
glutaraldehyde. and a melamine. oxalic acid, at least, for example, although not limited. Thereby, 
it shall be hard to separate under the effect of humidity or heat, and shall excel in light 
transmittance or degree of polarization. Although this glue line is formed as a spreading 
desiccation layer of a water solution etc., it can also blend other additives and the catalyst of an 
acid etc. if needed on the occasion of preparation of the water solution. It is desirable to use 
the adhesives which consist of polyvinyl alcohol from the point of excelling in an adhesive 
property with a PVA film especially. 

[0035] Especially the approach of carrying out the laminating of a polarizing plate and the 
compound presentation phase differential plate is not limited, and if transparency is high, 
adhesives. a binder, etc. can be suitably used for it. After carrying out sequential formation of 
the birefringence layer which has the phase contrast of the birefringence layer which forms the 
orientation film as the other approaches on the polymer film used as a protective layer of a 
polarizing plate, and has 1/2 wave of phase contrast on it, or quarter-wave length, it is also 
possible to carry out the laminating of the phase contrast film in the lamination by adhesives or 
the binder on it. Then, what is necessary is to paste up a polymer film with a polarization film 
and to paste up only a polymer film on another side. 

[0036] Moreover, on the occasion of the laminating of a polarizing plate and a compound 
presentation phase differential plate, it can carry out through a glue line etc. As adhesives 
(binder) used for a laminating, there is especially no definition, for example, it can use proper 
adhesives, such as transparent pressure sensitive adhesives, such as acrylic, a silicone system, 
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a polyester system, a polyurethane system, a polyether system, and a rubber system. What does 
not require a hot process in the case of hardening or desiccation is desirable, and what does 
not require hardening processing or the drying time of long duration is more desirable than the 
point of preventing change of optical properties, such as an optical film. Moreover, what does 
not produce exfoliation etc. is preferably used for the bottom of heating or a humidification 
condition. 

[0037] The acrylic pressure sensitive adhesive which is obtained from this point by carrying out 
the polymerization of the monomers, such as butyl acrylate (meta), a methyl acrylate (meta), an 
ethyl acrylate (meta). and an acrylic acid (meta), and with which mass average molecular weight 
consists of an acrylic polymer 100.000 or more and not more than glass-transition-temperature 
0 degree C is used especially preferably. Moreover, an acrylic pressure sensitive adhesive is 
desirable also from the point of excelling in transparency, weatherability. thermal resistance, etc. 
In addition, when carrying out the laminating of that from which a refractive index differs, the 
adhesives which have the refractive index of an inside question are preferably used from points, 
such as control of reflection loss. 

[0038] Proper additives, such as a bulking agent which consists of the resin of a natural product 
or a compost, a glass fiber, a glass bead and a metal powder, other inorganic powder, etc., a 
pigment and a coloring agent, and an antioxidant, can also be blended with adhesives if needed. 
Moreover, it can also consider as the adhesives layer which is made to contain a particle and 
shows optical diffusibility. 

[0039] Although the compound presentation phase differential plate and circular polarization of 
light plate of this invention are effectively used as lambda/4 plate for acid resisting of a 
reflective mold liquid crystal display or an organic electroluminescence display Although it can 
form on the occasion of the practical use also by carrying out the laminating of a compound 
presentation phase differential plate or the circular polarization of light plate separately one by 
one in the manufacture process of each display, by carrying out a laminating beforehand, it 
excels in stability, laminating workability, etc. of quality, and there is an advantage in which the 
manufacture effectiveness of each display is raised and it deals. 

[0040] The adhesive layer for pasting the compound presentation phase differential plate and 
polarizing plate which were mentioned above with other members, such as a liquid crystal cell, 
can also be prepared. The adhesive layer can be formed with the proper binder according to the 
former, such as acrylic. It is desirable to carry out tentative installation covering with a 
separator for the purpose of a pollution control etc. until it presents practical use with the 
adhesive layer, when the adhesive layer prepared in the polarizing plate or the optical film is 
exposed to a front face. A separator can be formed with the method which establishes the 
exfoliation coat by proper removers, such as a silicone system, a long-chain alkyi system, a 
fluorine system, and a molybdenum sulfide, in the proper Japanese tissue object according to 
the above-mentioned transparence protection film etc. if needed. 

[0041] In addition, above-mentioned each class, such as a phase contrast film, a liquid crystal 
layer, a polarizer and transparent protection layer, and an adhesives layer, can also give 
ultraviolet absorption ability with the method processed with ultraviolet ray absorbents, such as 
for example, a salicylate system compound, a benzo phenol system compound, a benzotriazol 
system compound, a cyanoacrylate system compound, and a nickel complex salt system 
compound. 

[0042] The compound presentation phase differential plate and circular polarization of light plate 
of this invention can be used for formation of various equipments, such as a liquid crystal 
display and an organic electroluminescence display. It can use for the reflective mold and the 
transflective type liquid crystal display which come to arrange a polarizing plate on one side or 
the both sides of a liquid crystal cell especially, the flat-surface display equipped with the 
organic electroluminescence display cel. etc. preferably. In addition, to mount the compound 
presentation phase differential plate of this invention in a liquid crystal cell, it is necessary to 
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make it the design in consideration of the birefringence by the orientation of liquid crystal, and 
to adjust suitably whenever [ with a polarizing plate / phase contrast value / of lambda/2 plate 
and lambda/4 plate / and crossed-axes-angle ]. 

[0043] Specifically, proper liquid crystal displays, such as a liquid crystal display which has 
arranged the polarizing plate on one side or the both sides of a liquid crystal cell, and a thing 
which used the back light or the reflecting plate for the lighting system, can be formed. As for a 
phase contrast film, in the case of the liquid crystal display using a polarizing plate, it is more 
desirable than the point of acid resisting etc. to arrange between a liquid crystal cell, a 
polarizing plate, especially the polarizing plate by the side of a check by looking. Furthermore, on 
the occasion of formation of a liquid crystal display, proper components, such as a prism array 
sheet, a lens array sheet, an optical diffusion plate, and a back light, can be arranged one layer 
or more than two-layer in a proper location, for example. 
[0044] 

[Example] Hereafter, this invention is explained still more concretely using an example and the 
example of a comparison. 

[0045] (Example 1) as the 1st layer — 100 micrometers in thickness, width efface of 500mm, 
and die length of 500m — optically, uniaxial stretching of the isotropic roll-like norbornene film 
(photoelastic coefficient: 5x10-13m2/N) was carried out at 175 degrees C, and the phase 
contrast film was obtained. The phase contrast value (**nd) of a phase contrast film was 270nm 
(measurement wavelength: 560nm). 

[0046] Next, on this phase contrast film, as the 2nd layer, the polyvinyl alcohol (NHmade from 
Japanese synthetic chemistry- 18) water solution of 1 mass % was applied, it dried at 90 
degrees C, and the coat of about 0.01 micrometers or less of thickness was formed. Rubbing 
processing of the front face was carried out in the 27.5-degree direction to the longitudinal 
direction of a film, and the orientation film was formed. After producing the reactant cylindrical 
pneumatic liquid crystal of the structure of ** 1 , and the mixture of a photopolymerization 
initiator by the thickness of about 3 micrometers moreover and heat-treating for 1 minute at 90 
degrees C, the layer with the phase contrast value of 270nm of phase contrast within a field 
was obtained by performing ultraviolet-rays bridge formation. 

[0047] Furthermore, as the 3rd layer, the polyvinyl alcohol (NHmade from Japanese synthetic 
chemistry- 1 8) water solution of 1 mass % was applied, it dried at 90 degrees C, and the coat of 
about 0.01 micrometers or less of thickness was formed. Rubbing processing of the front face 
was carried out in the 93.5-degree direction to the longitudinal direction of a film, and the 
orientation film was formed. After producing the reactant cylindrical pneumatic liquid crystal of 
the structure of ** 1 . and the mixture of a photopolymerization initiator by the thickness of 
about 1.5 micrometers on it and processing between 1 -minute heat at 90 degrees C. the layer 
with the phase contrast value of 140nm of phase contrast within a field was obtained by 
performing ultraviolet-rays bridge formation. 
[0048] 
[Formula 1] 

CHz==CHC02CH20H20— -002— ■^3""^C3~ 

[0049] The acrylic pressure sensitive adhesive (NITTO DENKO make) was used for the 270nm 
side of the obtained compound presentation phase differential plate, and lamination and a 
circular polarization of light plate were produced for the polarizing plate C'SEG1425DU" by 
NITTO DENKO). The configuration of this circular polarization of light plate is shown in drawing 
2 . In the include angle of the polarization shaft of a polarizing plate 4, and the lagging axis within 
the field of lambda / 2 phase-contrast film 1 (the drawing direction), the include angle of 6.5 
degrees, a polarizing plate 4, and the lagging axis within the field of lambda / 2 liquid-crystal 
coating layer 2 (the direction of rubbing) set the include angle of 34 degrees, a polarizing plate 4, 
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and the lagging axis within the field of lambda / 4 liquid-crystal coating layer 3 (the direction of 
rubbing) as 1 00 degrees. 

[0050] (Example 1 of a comparison) 1 00 micrometers in thickness, width of face of 500mm. and 
die length of 500m — uniaxial stretching of the isotropic roll-like norbornene film was optically 
carried out at 175 degrees C. and the phase contrast film of lambda/2 plate and lambda/4 plate 
was obtained. The phase contrast values (♦*nd) of a phase contrast film were 1 40nm and 
270nm (measurement wavelength: 560nm). 

[0051] the acrylic pressure sensitive adhesive (an example 1 — the same) was used for the 
obtained phase contrast film, and lamination and a circular polarization of light plate were 
produced for the polarizing plate (NITTO DENKO SEG1425DU). The include angle of the 
polarization shaft whose configuration of a polarizing plate is a polarizing plate, and the lagging 
axis within the field of 270nm phase contrast film (the drawing direction) set about 1 40nm of 6.5 
degrees, a polarizing plate, and about 270nm of include angles with the lagging axis within the 
field of a phase reference film (the drawing direction) as 100 degrees for the include angle with 
the lagging axis within the field of a phase reference film (the drawing direction) with 34 degrees 
and a polarizing plate. 

[0052] (Example 2 of a comparison) as the 1st layer — 100 micrometers in thickness, width of 
face of 500mm, and die length of 500m — uniaxial stretching of the isotropic roll-like 
norbornene film was optically carried out at 1 75 degrees C. and the phase contrast film was 
obtained. The phase contrast value (**nd) of a phase contrast film was 270nm (measurement 
wavelength: 560nm). 

[0053] Next, on the phase contrast film, as the 2nd layer, the polyvinyl alcohol (NHmade from 
Japanese synthetic chemistry- 18) water solution of 1 mass % was applied, it dried at 90 
degrees C, and the coat of about 0.01 micrometers or less of thickness was formed. Rubbing 
processing of the front face was carried out in the 65-degree direction to the longitudinal 
direction of a film, and the orientation film was formed. After producing the reactant cylindrical 
pneumatic liquid crystal of the structure of 1 , and the mixture of a photopolymerization 
initiator by the thickness of about 1 .5 micrometers moreover and heat-treating for 1 minute at 
90 degrees C. the layer with the phase contrast value of 140nm of phase contrast within a field 
was obtained by performing ultraviolet-rays bridge formation. 

[0054] To the 270nm side of the obtained compound presentation phase differential plate, 
lamination and a circular polarization of light plate were obtained for the polarizing plate (NITTO 
DENKO SEG1425DU). In the configuration of a polarizing plate, the include angle of the 
polarization shaft of a polarizing plate and the lagging axis within the field of lambda / 2 
phase-contrast film (the drawing direction) set the include angle of 1 7.5 degrees, a polarizing 
plate, and the lagging axis within the field of lambda / 4 liquid-crystal coating layer (the 
direction of rubbing) as 80 degrees. 

[0055] The result of having investigated the property of the circular polarization of light plate 
obtained in the example and the example of a comparison by KOBRA21-ADH (product made 
from the Oji measuring machine machine) is shown in a table 1. 
[0056] 
[A table 1] 

Thickness of a circular polarization of light plate (micrometer) Circular polarization of light 
property example 1 350 Good Example 1 of a good comparison 505 Good Example 2 of a good 
comparison 330 Imperfection [0057] In the example 1 , it could design thinly also about 
thickness, and the engine performance as a circular polarization of light plate was also good, and 
the film in which lambda/4 is shown nearly thoroughly by the light was made so that clearly from 
a table. On the other hand, in the example 1 of a comparison, although the circle deflection 
property is almost equivalent to an example 1, there is a problem thickly in respect of thickness. 
Moreover, the example 2 of a comparison of the optical property was inadequate. 
[0058] Moreover, about the Gentlemen phase differential plate obtained in the example and the 
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example of a comparison, using KOBRA21-ADH (product made from the Oji measuring machine 
machine), the rate of a birefringence (deltan) in four waves (481 nm, 550nm, 632nm. 754nm) was 
measured, and the ratio to the rate of a birefringence in 550nm (deltanSSO) was asked for and 
plotted. The result is shown in drawing 1 . Although lambda/4 conventional plate functions as a 
quarter-wave length plate to light with a wavelength of about 550nm. except the wavelength 
region, it turns out that it is not functioning, so that cleariy from drawing 2 . On the other hand, 
it turns out that the compound presentation phase differential plate of an example 1 Is 
functioning as a quarter-wave length plate over a large wavelength region. 
[0059] 

[Effect of the Invention] The laminating phase contrast plate of this invention functions [ by low 
cost / easily ] over a large wavelength region as 1 /2 wavelength plate or a quarter-wave length 
plate that it can manufacture as explained above. Especially, it is effective as lambda/4 plate for 
acid resisting. Moreover, a circular polarization of light plate useful as an acid-resisting filter of 
a broadband which prevents the echo of the light of a light field can be obtained by carrying out 
the laminating of this compound presentation phase differential plate and polarizing plate. 
Furthermore, the liquid crystal display and organic electroluminescence display of a 
wide-field-of^view angle excellent in visibility are realizable by mounting this in various displays. 
Therefore, the industrial value is size. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL HELD 



[Field of the Invention] This invention relates to the compound presentation phase differential 
plate which has the birefringence layer which becomes the extended control transparence base 
material from a liquid crystallinity compound, a circular polarization of light plate and the liquid 
crystal display using it, and an organic electroluminescence display. It is related with the 
effective compound presentation phase differential plate as lambda/4 plate for acid resisting 
especially used for a reflective mold liquid crystal display, a wide^eld-of^view angle liquid 
crystal display with high efficiency for light utilization, and an organic electroluminescence 
(electroluminescence: Electroluminescence) display. 
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PRIOR ART 

[Description of the Prior Art] Its attention is paid to liquid crystal displays, such as a twist 
nematic (TN) mold and a TFT (Thin Film Transistor) mold using the liquid crystal cell of a super 
twist nematic (STN) mold, by speed of response nature, display contrast nature, etc.. and they 
have spread widely as a display means of various equipments, such as OA equipment including a 
word processor or a personal computer. However, the include angle (viewing angle) to see. since 
lowering of the contrast in the viewing angle from slant is large, in order to improve the 
viewing-angle property especially, the phase contrast plate (phase contrast film) is 
conventionally arranged on one side or the both sides of a liquid crystal cell. And 1/2 
wavelength plate (it is also called lambda/2 plate) and quarter-wave length plate (it is also 
called lambda/4 plate) using the oriented film of one sheet are known conventionally. 
[0003] However, the phase contrast differed for every wavelength, and these 1 /2 wavelength 
plates and quarter-wave length plates had the trouble that the wavelength which functions as 
1/2 wavelength plate or a quarter-wave length plate was restricted to a specific thing, namely, 

— for example, — wavelength — 550 — nm — light — receiving — quarter-wave length — a 
plate — ****** — functioning — although — a case — wavelength — 450 — nm — 650 — 
nm — light — receiving — quarter-wave length — a plate — ****** — not functioning — a 
sake — a polarizing plate — pasting up — the circular polarization of light — a plate — ** — 
having carried out — a case — wavelength — 550 — nm — it is not — blue glow — receiving 

— acid resisting — a function — etc. — not demonstrating — a sake — a display — etc. — 
blue — being visible — a trouble — it was . 

[0004] In order to solve said problem, the wavelength plate which functions as 1/2 wavelength 
plate or a quarter-wave length plate over a large wavelength region, and the polarizing plate 
have been developed. For example, the quarter-wave length plate which an optical axis is made 
to cross and comes to carry out a laminating is proposed in two or more oriented films which 
give quarter-wave length and 1/2 wave of phase contrast as a phase contrast plate of the 
broadband which gives fixed phase contrast (for example, quarter-wave length) over the light at 
large (JP.5-100114,A). Moreover, the orientation film is applied to a transparence base material, 
and the quarter-wave length plate (pi/2) which aimed at the same effectiveness by carrying out 
the laminating of the optical anisotropy layer which contains a liquid crystallinity molecule after 
rubbing processing is also proposed (JP,2001-4837,A). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The laminating phase contrast plate of this invention functions [ by low 
cost / easily ] over a large wavelength region as 1 /2 wavelength plate or a quarter-wave length 
plate that it can manufacture as explained above. Especially, it is effective as lambda/4 plate for 
acid resisting. Moreover, a circular polarization of light plate useful as an acid-resisting filter of 
a broadband which prevents the echo of the light of a light field can be obtained by carrying out 
the laminating of this compound presentation phase differential plate and polarizing plate. 
Furthermore, the liquid crystal display and organic electroluminescence display of a 
wide-field-of-view angle excellent in visibility are realizable by mounting this in various displays. 
Therefore, the industrial value is size. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the approach of carrying out the 
laminating of two or more oriented films with which phase contrast differs, it has the technical 
problem that a phase contrast plate becomes thick, by the laminating of a film in manufacture of 
lambda/4 plate etc. Moreover by the approach of carrying out the laminating of the optical 
anisotropy layer which contains a liquid crystallinity compound in a transparence support 
substrate, since a phase contrast plate is formed from a transparence support substrate, a 
liquid crystal layer, and a birefringence film layer, the number of laminatings increases and there 
are problems, like a production process becomes complicated. It becomes a problem especially 
in respect of thickness, and stops being suitable for the liquid crystal display which solicits a 
lightweight thin shape in recent years, so that the number of laminatings increases since it is 
necessary to carry out the laminating of one layer and the lambda/2 plate for lambda/4 plate 
more than two-layer in order to create lambda/4 still more powerful plate. 
[0006] Moreover, in EL display, outdoor daylight reflected in the electrode of an EL element, it 
became the hindrance of a display, and there was a problem to which visibility falls, in order to 
improve this, the method of attaching the layered product (circular polarization of light plate) of 
a polarizing plate and lambda/4 plate in an optical ejection side is also proposed — **♦* 
(JP.8-321381,A) — there is a problem to which thickness becomes thick. 
[0007] In order that this invention may solve said conventional problem, it can give the phase 
contrast of quarter-wave length over large wavelength regions, such as all light regions, and 
aims easy at offering the compound presentation phase differential plate which can be 
manufactured, a circular polarization of light plate and the wide-field-of-view angle liquid crystal 
display using it, and an organic electroluminescence display by high performance and low cost. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by the approach of carrying out the 
laminating of two or more oriented films with which phase contrast differs, it has the technical 
problem that a phase contrast plate becomes thick, by the laminating of a film in manufacture of 
lambda/4 plate etc. Moreover, by the approach of carrying out the laminating of the optical 
anisotropy layer which contains a liquid crystaliinity compound in a transparence support 
substrate, since a phase contrast plate is formed from a transparence support substrate, a 
liquid crystal layer, and a birefringence film layer, the number of laminatings increases and there 
are problems, like a production process becomes complicated. It becomes a problem especially 
in respect of thickness, and stops being suitable for the liquid crystal display which solicits a 
lightweight thin shape in recent years, so that the number of laminatings increases since it is 
necessary to carry out the laminating of one layer and the lambda/2 plate for lambda/4 plate 
more than two-layer in order to create lambda/4 still more powerful plate. 
[0006] Moreover, in EL display, outdoor daylight reflected in the electrode of an EL element, it 
became the hindrance of a display, and there was a problem to which visibility falls, in order to 
improve this, the method of attaching the layered product (circular polarization of light plate) of 
a polarizing plate and lambda/4 plate in an optical ejection side is also proposed — 
(JP,8-321381,A) — there is a problem to which thickness becomes thick. 
[0007] In order that this invention may solve said conventional problem, it can give the phase 
contrast of quarter-wave length over large wavelength regions, such as all light regions, and 
aims easy at offering the compound presentation phase differential plate which can be 
manufactured, a circular polarization of light plate and the wide-field-of~view angle liquid crystal 
display using It, and an organic electroluminescence display by high performance and low cost. 
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MEANS 



[Means for Solving the Problem] This invention solves the technical problem about the 
thickness in which said phase contrast plate has two or more oriented films which have 
quarter-wave length and 1/2 wave of phase contrast which this invention persons proposed in 
above-mentioned JP,5-1001 14,A etc. in view of the mechanism of action of broadband lambda / 
4 plate which an optical axis is made to cross and comes to carry out a laminating, and 
combines two or more liquid crystal layers which show a different birefringence from a phase 
contrast film. 

[0009] The compound presentation phase differential plate of this invention on the phase 
contrast film which comes to extend a transparence polymer film and which has the 
quarter-wave length of the light, or 1/2 wave of phase contrast value substantially It is 
characterized by forming the birefringence layer which consists of a liquid crystallinity 
compound and which has the phase contrast value of the quarter-wave length of the light 
substantially, and at least oneHayer birefringence layer which has 1/2 wave of phase contrast 
value of the light substantially. Thereby, a broadband phase contrast plate is obtained easily. 
[0010] namely, in order to carry out the laminating of lambda/2 plate of at least one layer, and 
the lambda/4 plate in order to obtain lambda/4 plate, and to obtain lambda/4 plate of high 
performance further Although it is desirable practically to carry out the laminating of lambda / 
the 2 plate two-layer to one layer of lambda/4 plates, according to this invention A compound 
presentation phase differential plate thin with the minimum configuration is obtained by forming 
the birefringence layer which contains a liquid crystallinity compound on the base material, using 
lambda/4 plate or lambda/2 plate as a base material, so that it may function as lambda/4 plate 
and lambda/2 plate. 

[001 1] As for said phase contrast film, in said compound presentation phase differential plate, it 
is desirable to extend the polymer film below photoelastic coefficient 50x1 0-1 3m2/N. By this, 
the phase contrast value change by the external environment (heat, temperature) is suppressed, 
dependability improves, and the homogeneity of a display is acquired. 
[001 2] Next, the circular polarization of light plate of this invention is characterized by 
consisting of a layered product of the aforementioned compound presentation phase differential 
plate and a polarizing plate. This becomes the circular polarization of light plate of high 
performance. In said layered product, it is desirable that the laminating of said polarizing plate is 
carried out to the phase contrast film or birefringence layer which has 1/2 wave of phase 
contrast value of said compound presentation phase differential plate. 

[0013] In said circular polarization of light plate, it is desirable that wavelength dispersion value 
♦*n400/**n550 (however, the rate of a birefringence with a i'*n400:wavelength of 400nm, 
**n550: rate of a birefringence with a wavelength of 550nm) in a birefringence layer is larger 
than said wavelength dispersion value in a phase contrast film. 

[0014] Moreover, in said circular polarization of light plate, it is desirable that the transparency 
shaft of a polarizing plate and the lagging axis of a phase contrast film are in parallel or 
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orthogonality relation substantially. 

[0015] Furthermore, the liquid crystal display of this invention is characterized for an 
aforementioned compound presentation phase difFerential plate or an aforementioned circular 
polarization of light plate by the thing of a liquid crystal cell arranged in one side at least and EL 
display of this invention is characterized for an aforementioned compound presentation phase 
differential plate or an aforementioned circular polarization of light plate by the thing of an 
organic electroluminescence display eel arranged in one side at least, the compound 
presentation phase differential plate of this invention — or a surface echo of a display etc. is 
controlled by pasting up thru/or adhering to a display eel so that a proper include angle may be 
made in what carried out the laminating of the polarizing plate to this, and was used as the 
circular polarization of light plate, and the display of the wide^eld-of-view angle which is 
excellent in visibility can be offered. 
[0016] 

[Embodiment of the Invention] The compound presentation phase differential plate of this 
invention on the phase contrast film which comes to extend a bright film and which has the 
quarter-wave length of the light, or 1/2 wave of phase contrast value substantially The 
birefringence layer which consists of a liquid crystallinity compound and which has the phase 
contrast value of the quarter-wave length of the light substantially, and at least one-layer 
birefringence layer which consists of a liquid crystallinity compound similarly and which has 1/2 
wave of phase contrast value of the light substantially are formed. Hereafter, this invention is 
explained to a detail. 

[0017] Drawing 1 is the mimetic diagram showing a fundamental configuration as an example of 
the compound presentation phase differential plate of this invention. As shown in drawing 1 , on 
the phase contrast film 1 (lambda/2 plate) which extends a bright film and becomes, the 
laminating of the birefringence layer 2 (lambda/2 plate) containing a liquid crystallinity compound 
is carried out, and the laminating of the birefringence layer 3 (lambda/4 plate) which contains a 
liquid crystallinity compound on it further is carried out. 

[0018] In this invention, the phase contrast film and the birefringence layer should just have the 
phase contrast of lambda/2 or lambda/4 substantially in specific wavelength (lambda). 
Practically, in 550nm which is the almost middle wavelength of a visible region, it is desirable 
that phase contrast is lambda/2 or lambda/4. For example, when specific wavelength (lambda) is 
set to 550nm. as for the phase contrast film when using as lambda/2 plate, and the 
RETADESHON value (wavelength of 550nm) of a birefringence layer, it is desirable that it is 
240-290nm. and it is 250-280nm more preferably. Similarly, when using as 1/4 plate, as for the 
RETADESHON value (wavelength of 550nm) of a phase contrast film and a birefringence layer, it 
is desirable that it is 110-145nm. and it is more desirable that it is 120-140nm. In addition, since 
it is necessary to design in consideration of the birefringence by the orientation of liquid crystal 
to mount the compound presentation phase differential plate of this invention in a liquid crystal 
cell, even if the above-mentioned RETADESHON value is lambda/2 plate and they are 200 to 
about 300, and lambda/4 plate, it may be designed about by 80 to 200. 

[0019] A phase contrast film is formed by extending a transparence polymer film by the proper 
approach. Especially a transparence polymer film has the desirable film is not limited, but can 
use the polymer film of the light transmission nature which can give an optical anisotropy by film 
drawing, and light transmittance excels [ film ] in 85% or more of translucency especially 
preferably 70% or more 80% or more. In order to lessen nonuniformity of a birefringence, what 
was manufactured by the solvent cast method is used preferably, A film with a thickness of 
5-500 micrometers is especially used preferably 1 micrometer - 1 mm 3mm or less from the 
point of generally obtaining a homogeneous oriented film by stable drawing processing as a 
polymer film etc. 

[0020] Moreover, although the polymer which is not limited but can give an optical anisotropy by 
film drawing especially as said polymer is used preferably, when dependability is taken into 
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consideration, it is desirable that the photoelastic coefficient of a polymer is below 
50x1 0-1 3m2/N. Here, as said polymer, polyolefines (polyethylene, polypropylene, etc.). a poly 
norbornene system polymer, a polyvinyl chloride, polystyrene, a polyacrylonitrile, polysulfone, 
polyarylate, polyvinyl alcohol, polymethacrylic acid ester, polyacrylic ester and cellulose ester, 
these copolymers, etc. are mentioned, for example. Said polymer is independent or may be used 
as mixture. 

[0021] Especially the drawing approach of a polymer film is not limited, but the well-known 
drawing approaches, such as uniaxial stretching and biaxial stretching, are used. As the 
uniaxial-stretching approach, vertical uniaxial stretching using the peripheral-speed difference 
of two or more rolls is desirable. As the biaxial-stretching approach, the approach of giving the 
crosswise drawing by the tenter in addition to uniaxial stretching is desirable, and it is desirable 
in this case to make a film longitudinal direction into a lagging axis. Moreover, what is necessary 
is just to control a drawing shaft by the biaxial-stretching approach by tenter drawing by the 
uniaxial-stretching approach to become in the direction of 90 degree to a longitudinal direction 
about a lagging axis, in order to make a lagging axis into the direction of 90 degree to a 
longitudinal direction. Although draw magnification changes with drawing approaches, it usually 
extends a polymer film 1 to 200%. 

[0022] Although the phase contrast embraced in activity eye can determine the thickness of the 
extended phase contrast film suitably, generally it is 5-300 micrometers especially preferably 
1-500 micrometers preferably 1 mm or less. 

[0023] As a liquid crystallinity compound, a cylindrical liquid crystallinity compound is desirable. 
It is desirable to carry out orientation to homogeneity substantially, as for a liquid crystallinity 
compound, it is still more desirable to be fixed in the condition of carrying out orientation to 
homogeneity substantially, and it is most desirable that the liquid crystallinity compound is being 
fixed by the polymerization reaction. As for the orientation of a liquid crystallinity compound, it 
is desirable to make it homogeneous orientation. 

[0024] As a cylindrical liquid crystallinity compound, azomethines. AZOKISHI. cyano biphenyls. 
cyanophenyl ester, benzoates. cyclohexane-carboxylic-acid phenyl ester, cyanophenyl 
cyclohexanes. cyano permutation phenyl pyrimidines, alkoxy permutation phenyl pyrimidines, 
phenyl dioxanes, tolan, and alkenyl cyclohexyl benzonitriles are used preferably. Not only the 
above low-molecular-liquid-crystal nature compounds but a polymer liquid crystal nature 
compound can be used. 

[0025] As the approach of carrying out orientation of the liquid crystallinity compound, the 
orientation film can be formed on said phase contrast film, the solution of a liquid crystallinity 
compound can be developed on the orientation processing front face of this orientation film, for 
example, and the approach of performing heat treatment and optical processing etc. can be 
used. Formation of the orientation film has the approach of forming the thin film of a polymer 
and carrying out rubbing processing of the front face, the desirable approach of carrying out the 
polarization exposure of this using the optical orientation film, etc. Rubbing processing is carried 
out by rubbing a polymer thin film front face several times in the fixed direction with paper or 
cloth. Moreover, as for said polymer thin film, what was manufactured by the solvent cast 
method is desirable in order to lessen nonuniformity of a birefringence. 
[0026] Here, the polymer same as a polymer for orientation film formation as what was 
mentioned above is mentioned. Moreover, although especially the thickness of the orientation 
film is not limited, generally, it is desirable that it is 20-500nm. it is 50-200nm more preferably, 
and it is 50-1 OOnm especially preferably. Moreover, what is necessary is for a desired phase 
contrast value just to determine it more generally than turbulence of orientation, and the point 
of prevention of permeability lowering, although the thickness of the liquid crystal layer formed 
on the orientation film is 0.1-10 micrometers. 

[0027] In addition, although the number of laminatings of said liquid crystal layer is arbitrary, the 
viewpoint which controls lowering of the permeability by absorption loss, the reflection loss in a 
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laminating interface, etc. or visibility is considered, and it is further determined in consideration 
of the wavelength dispersion of an optical property. It is necessary to choose the number of 
laminatings of lambda/2 plate and lambda/4 plate according to an optical property. 
[0028] In order to raise an adhesive property in a laminating with the birefringence layer which 
consists of a phase contrast film and a liquid crystallinity compound, surface treatment, such as 
glow discharge processing, corona discharge treatment, ultraviolet-rays (UV) processing, and 
flame treatment, may be performed to the front face of a phase contrast film, and/or the front 
face of a liquid crystal compound layer. Moreover, proper adhesion means, such as a binder, can 
also be used for a laminating. 

[0029] It is desirable to face to carry out the laminating of the polarizing plate to the 
above-mentioned compound presentation phase differential plate, and to carry out the 
laminating of the polarizing plate to the layer which has 1/2 wave of phase contrast value of the 
light among the layers which constitute a compound presentation phase differential plate. By 
taking such arrangement, it becomes possible to produce the circular polarization of light plate 
of a broadband. Therefore, when a phase contrast film has the phase contrast of the 
quarter-wave length of the light, [ for example, ] The laminating of the birefringence layer 
(lambda/4 plate) which has the phase contrast value of the quarter-wave length of the light 
which moreover consists of a liquid crystallinity compound is carried out. Furthermore, the 
laminating of the birefringence layer (lambda/2 plate) which has 1/2 wave of phase contrast 
value of the light which consists of liquid crystallinity compounds is carried out, it considers as a 
compound presentation phase differential plate, and the laminating of the polarizing plate is 
carried out to this liquid crystal layer (lambda/2 plate). Moreover, when a phase contrast film 
has 1/2 wave of phase contrast of the light, [ for example, ] The birefringence layer (lambda/2 
plate) which has 1/2 wave of phase contrast value of the light which consists of liquid 
crystallinity compounds is formed, and the laminating of the birefringence layer (lambda/2 plate) 
which has further 1/2 wave of phase contrast value of the light which consists of liquid 
crystallinity compounds is carried out, it considers as a compound presentation phase 
differential plate, and the laminating of the polarizing plate is carried out to said phase contrast 
film. Therefore, a phase contrast film can also be operated as a protection film of one side of a 
polarizing plate. 

[0030] Moreover, laminating arrangement with a polarizing plate and a compound presentation 
phase differential plate can be set as arbitration. 

[0031] A polarizing plate consists of what pasted up the transparence protection film which 
serves as a protective layer through a proper glue line at one side or the both sides of a 
polarization film. As a polarization film, the polarization film which especially definition does not 
have, for example, consists of a polyene oriented film like the thing and the dehydration 
processing object of polyvinyl alcohol which the hydrophilic high polymer film like a polyvinyl 
alcohol (PVA) system film, a partial formal-ized polyvinyl alcohol system film, and an 
ethylene-vinylacetate copolymer system partial saponification film was made to adsorb, and 
extended iodine and/or dichromatic dye to it, or the demineralization acid-treatment object of a 
polyvinyl chloride etc. is raised. Especially, the polyvinyl alcohol system film to which adsorption 
orientation of iodine or the dichromatic dye was carried out is desirable. Although especially the 
thickness of a polarization film is not limited, its 1-80 micrometers are common, and its 2-40 
micrometers are especially desirable. In addition, the transparency shaft of a polarization film 
corresponds in the direction vertical to the drawing direction of a film. 
[0032] A proper bright film can be used as a protection film raw material used as the 
transparent protection layer prepared in one side or the both sides of a polarization film. The 
film which consists of a polymer which is excellent in transparency, a mechanical strength and 
thermal stability, moisture electric shielding nature, etc. especially is used preferably. As an 
example of the polymer, although the acetate system resin like triacetyl cellulose, polyester 
system resin, polyether sulphone system resin, polycarbonate system resin, polyamide system 
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resin, polyimide system resin, polyolefine system resin, acrylic resin, etc. are raised, it is not 
limited to this. As for the protective layer, the front face may be formed in detailed irregularity 
structure of content of a particle. 

[0033] The transparence protection film which can be used especially more preferably than 
points, such as a polarization property and endurance, is a triacetyl cellulose film which carried 
out saponification processing of the front face with alkali etc. Although the thickness of a 
transparence protection film is arbitrary, generally it is especially set to 5-1 50 micrometers 
preferably 5-300 micrometers 500 micrometers or less for the purpose of thin-shape-izing of a 
polarizing plate etc. In addition, when preparing a transparence protection film in the both sides 
of a polarization film, the transparence protection film which consists of a polymer which is 
different on the front reverse side may be used. Moreover, as mentioned above, the 
aforementioned phase contrast film may be used as a protection film of one side of a polarizing 
plate. 

[0034] Especially adhesion processing with a polarizer and the transparence protection film 
which is a protective layer can be performed through the adhesives which consist of a 
water-soluble cross linking agent of vinyl alcohol system polymers, such as adhesives which 
consist of an acrylic polymer or a vinyl alcohol system polymer or a boric acid and a borax, 
glutaraldehyde, and a melamine. oxalic acid, at least, for example, although not limited. Thereby, 
it shall be hard to separate under the effect of humidity or heat, and shall excel in light 
transmittance or degree of polarization. Although this glue line is formed as a spreading 
desiccation layer of a water solution etc.. it can also blend other additives and the catalyst of an 
acid etc. if needed on the occasion of preparation of the water solution. It is desirable to use 
the adhesives which consist of polyvinyl alcohol from the point of excelling in an adhesive 
property with a PVA film especially. 

[0035] Especially the approach of carrying out the laminating of a polarizing plate and the 
compound presentation phase differential plate is not limited, and if transparency is high, 
adhesives, a binder, etc. can be suitably used for it. After carrying out sequential formation of 
the birefringence layer which has the phase contrast of the birefringence layer which forms the 
orientation film as the other approaches on the polymer film used as a protective layer of a 
polarizing plate, and has 1/2 wave of phase contrast on it, or quarter-wave length, it is also 
possible to carry out the laminating of the phase contrast film in the lamination by adhesives or 
the binder on it. Then, what is necessary is to paste up a polymer film with a polarization film 
and to paste up only a polymer film on another side. 

[0036] Moreover, on the occasion of the laminating of a polarizing plate and a compound 
presentation phase differential plate, it can carry out through a glue line etc. As adhesives 
(binder) used for a laminating, there is especially no definition, for example, it can use proper 
adhesives, such as transparent pressure sensitive adhesives, such as acrylic, a silicone system, 
a polyester system, a polyurethane system, a polyether system, and a rubber system. What does 
not require a hot process in the case of hardening or desiccation is desirable, and what does 
not require hardening processing or the drying time of long duration is more desirable than the 
point of preventing change of optical properties, such as an optical film. Moreover, what does 
not produce exfoliation etc. is preferably used for the bottom of heating or a humidification 
condition. 

[0037] The acrylic pressure sensitive adhesive which is obtained from this point by carrying out 
the polymerization of the monomers, such as butyl acrylate (meta), a methyl acrylate (meta), an 
ethyl acrylate (meta). and an acrylic acid (meta), and with which mass average molecular weight 
consists of an acrylic polymer 1 00,000 or more and not more than glass-transition-temperature 
0 degree C is used especially preferably. Moreover, an acrylic pressure sensitive adhesive is 
desirable also from the point of excelling in transparency, weatherability, thermal resistance, etc. 
In addition, when carrying out the laminating of that from which a refractive index differs, the 
adhesives which have the refractive index of an inside question are preferably used from points. 
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such as control of reflection loss, 

[0038] Proper additives, such as a bulking agent which consists of the resin of a natural product 
or a compost, a glass fiber, a glass bead and a metal powder, other Inorganic powder, etc., a 
pigment and a coloring agent, and an antioxidant, can also be blended with adhesives if needed. 
Moreover, it can also consider as the adhesives layer which is made to contain a particle and 
shows optical diffusibility. 

[0039] Although the compound presentation phase differential plate and circular polarization of 
light plate of this invention are effectively used as lambda/4 plate for acid resisting of a 
reflective mold liquid crystal display or an organic electroluminescence display Although it can 
form on the occasion of the practical use also by carrying out the laminating of a compound 
presentation phase differential plate or the circular polarization of light plate separately one by 
one in the manufacture process of each display, by carrying out a laminating beforehand, it 
excels in stability, laminating workability, etc. of quality, and there is an advantage in which the 
manufacture effectiveness of each display is raised and it deals. 

[0040] The adhesive layer for pasting the compound presentation phase differential plate and 
polarizing plate which were mentioned above with other members, such as a liquid crystal cell, 
can also be prepared. The adhesive layer can be formed with the proper binder according to the 
former, such as acrylic. It is desirable to carry out tentative installation covering with a 
separator for the purpose of a pollution control etc. until it presents practical use with the 
adhesive layer, when the adhesive layer prepared in the polarizing plate or the optical film is 
exposed to a front face. A separator can be formed with the method which establishes the 
exfoliation coat by proper removers, such as a silicone system, a long-chain alkyi system, a 
fluorine system, and a molybdenum sulfide, in the proper Japanese tissue object according to 
the above-mentioned transparence protection film etc. if needed. 

[0041] In addition, above-mentioned each class, such as a phase contrast film, a liquid crystal 
layer, a polarizer and transparent protection layer, and an adhesives layer, can also give 
ultraviolet absorption ability with the method processed with ultraviolet ray absorbents, such as 
for example, a salicylate system compound, a benzo phenol system compound, a benzotriazol 
system compound, a cyanoacrylate system compound, and a nickel complex salt system 
compound. 

[0042] The compound presentation phase differential plate and circular polarization of light plate 
of this invention can be used for formation of various equipments, such as a liquid crystal 
display and an organic electroluminescence display. It can use for the reflective mold and the 
transflective type liquid crystal display which come to arrange a polarizing plate on one side or 
the both sides of a liquid crystal cell especially, the flat-surface display equipped with the 
organic electroluminescence display eel, etc. preferably. In addition, to mount the compound 
presentation phase differential plate of this invention in a liquid crystal cell, it is necessary to 
make it the design in consideration of the birefringence by the orientation of liquid crystal, and 
to acOust suitably whenever [ with a polarizing plate / phase contrast value / of lambda/2 plate 
and lambda/4 plate / and crossed-axes-angie ]. 

[0043] Specifically, proper liquid crystal displays, such as a liquid crystal display which has 
arranged the polarizing plate on one side or the both sides of a liquid crystal cell, and a thing 
which used the back light or the reflecting plate for the lighting system, can be formed. As for a 
phase contrast film, in the case of the liquid crystal display using a polarizing plate, it Is more 
desirable than the point of acid resisting etc. to arrange between a liquid crystal cell, a 
polarizing plate, especially the polarizing plate by the side of a check by looking. Furthermore, on 
the occasion of formation of a liquid crystal display, proper components, such as a prism array 
sheet, a lens array sheet, an optical diffusion plate, and a back light, can be arranged one layer 
or more than two-layer In a proper location, for example. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, this invention is explained still more concretely using an example and the 
example of a comparison. 

[0045] (Example 1) as the 1st layer — 100 micrometers in thickness, width efface of 500mm, 
and die length of 500m — optically, uniaxial stretching of the isotropic rolHike norbornene film 
(photoelastic coefficient: 5x10-13m2/N) was carried out at 175 degrees C, and the phase 
contrast film was obtained. The phase contrast value (**nd) of a phase contrast film was 270nm 
(measurement wavelength: 560nm), 

[0046] Next, on this phase contrast film, as the 2nd layer, the polyvinyl alcohol (NHmade from 
Japanese synthetic chemistry- 18) water solution of 1 mass % was applied, it dried at 90 
degrees C, and the coat of about 0.01 micrometers or less of thickness was formed. Rubbing 
processing of the front face was carried out in the 27.5-degree direction to the longitudinal 
direction of a film, and the orientation film was formed. After producing the reactant cylindrical 
pneumatic liquid crystal of the structure of ** 1 , and the mixture of a photopolymerization 
initiator by the thickness of about 3 micrometers moreover and heat-treating for 1 minute at 90 
degrees C. the layer with the phase contrast value of 270nm of phase contrast within a field 
was obtained by performing ultraviolet-rays bridge formation. 

[0047] Furthermore, as the 3rd layer, the polyvinyl alcohol (NHmade from Japanese synthetic 
chemistry- 18) water solution of 1 mass % was applied, it dried at 90 degrees C. and the coat of 
about 0.01 micrometers or less of thickness was formed. Rubbing processing of the front face 
was carried out in the 93.5-degree direction to the longitudinal direction of a film, and the 
orientation film was formed. After producing the reactant cylindrical pneumatic liquid crystal of 
the structure of ** 1 , and the mixture of a photopolymerization initiator by the thickness of 
about 1.5 micrometers on it and processing between 1 -minute heat at 90 degrees C, the layer 
with the phase contrast value of 1 40nm of phase contrast within a field was obtained by 
performing ultraviolet-rays bridge formation. 
[0048] 

[Formula 1] 

CH2=CHC02CH20H20— CO2 — ^3~^3^ 

[0049] The acrylic pressure sensitive adhesive (NITTO DENKO make) was used for the 270nm 
side of the obtained compound presentation phase differential plate, and lamination and a 
circular polarization of light plate were produced for the polarizing plate ("SEG1425DU" by 
NITTO DENKO). The configuration of this circular polarization of light plate is shown in drawing 
2 . In the include angle of the polarization shaft of a polarizing plate 4, and the lagging axis within 
the field of lambda / 2 phase-contrast film 1 (the extension direction), the include angle of 6.5 
degrees, a polarizing plate 4. and the lagging axis within the field of lambda / 2 liquid-crystal 
coating layer 2 (the direction of rubbing) set the include angle of 34 degrees, a polarizing plate 4, 
and the lagging axis within the field of lambda / 4 liquid-crystal coating layer 3 (the direction of 
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machine), the rate of a birefringence (deltan) in four waves (481nm, 550nm. 632nm. 754nm) was 
measured, and the ratio to the rate of a birefringence in 550nm (deltan550) was asked for and 
plotted. The result is shown in drawing 1 . Although lambda/4 conventional plate functions as a 
quarter-wave length plate to light with a wavelength of about 550nm. except the wavelength 
region, it turns out that it is not functioning, so that clearly from drawing 2 . On the other hand, 
it turns out that the compound presentation phase differential plate of an example 1 is 
functioning as a quarter-wave length plate over a large wavelength region. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing the example of a configuration of the compound 
presentation phase differential plate of this invention. 

[Drawing 2] It is drawing showing the example of a configuration of the circular polarization of 
light plate of this invention. 

[Drawing 31 It is drawing showing the engine performance (wavelength dispersion value) of the 
compound presentation phase differential plate of this invention. 
[Description of Notations] 

1 Lambda/2 Plate (Phase Contrast Film) 

2 Lambda/2 Plate (Liquid Crystal Layer) 

3 Lambda/4 Plate (Liquid Crystal Layer) 

4 Polarizing Plate 

The polarization shaft of the polarization version 

b The lagging axis within the field of lambda/2 plate (phase contrast film) 
c The lagging axis within the field of lambda/2 plate (liquid crystal layer) 
d The lagging axis within the field of lambda/4 plate (liquid crystal layer) 
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DRAWINGS 



[Drawing 11 
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